Abstract The most important step in radical hysterectomy is freeing the ureter from the anterior parametrium. In this paper we describe our modified technique for freeing the ureter from the anterior parametrium for a Piver II-III radical hysterectomy by means of pure laparoscopic surgery. Our series consists of seventeen patients undergoing laparoscopic hysterectomy. In evaluating the technique, we considered its feasibility, the operating time, the time for complete preparation of the ureter as measured on the videotapes of the procedures, the short-term complication rate, and the length of hospital stay. Thirty-one ureters were unroofed; in three patients, monolateral dissection was performed. The median time of the surgical procedures was 182 min (range 110-255). The median time to unroof the ureter on one side was 14 min 35 s (range 10 min 15 sec-63 min). No patient had ureteronephrosis at ultrasound at control. Even if the experience with this technique is limited, the almost constant time to free the ureter shows that, laparoscopically, it can be performed with relative ease, particularly in patients without prolapse.
Introduction
Laparoscopic-assisted radical hysterectomy for cervical cancer has been developed in the last decade [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Total laparoscopic radical hysterectomy was pioneered by Nezhat et al. [6, 11] and Canis et al. [12] , but the completion of radical surgery laparoscopically rather than vaginally is described by fewer authors [13] [14] [15] [16] [17] .
The most important and difficult step in completing radical hysterectomy is ''unroofing'' the ureter and freeing it from the anterior parametrium. Whereas the technique for this step is well established by the vaginal approach, the laparoscopic technique has not been extensively described in detail. Most physicians free the ureter vaginally [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . However, to accomplish such a procedure, experience is needed in radical vaginal surgery.
The aim of this paper is to describe our technique for freeing the ureter from the anterior parametrium for a Piver II-III radical hysterectomy by means of pure laparoscopic surgery.
Materials, methods, and surgical technique
Our series consists of seventeen patients undergoing laparoscopic hysterectomy from January 2002 to April 2004. The indications for radical hysterectomy (type II) were endometrial cancer in 12 cases (stage I, 9; stage II, 3) and cervical cancer in two cases (stage Ia2). Patients with stage I endometrial cancer were enrolled in an Italian multicenter trial comparing types I and II hysterectomy. In two cases of infiltrating endometriosis and in one case of myoma, the ureter was prepared as required for radical surgery. Patient characteristics are presented in Table 1 .
All of the patients underwent surgery according to the technique described below.
In evaluating the technique, we considered its feasibility, the operating time, the time for complete preparation of the ureter as measured on the videotapes of the procedures, the short-term complication rate, and the length of hospital stay. All patients had a control sonography at the first postoperative visit, 1 month after surgery, to evaluate ureteral complications.
Surgical technique
The patient is placed in lithotomy position. Two monitors placed at the patient's feet are used for the surgery. No uterine cannulation is used, especially in gynecologic malignancies such as endometrial cancer. The uterus is mobilized exclusively with intraabdominal instruments. Moreover, our technique of uterine artery coagulation at its root, without cutting, gives us a further traction method.
Pneumoperitoneum is induced with semi-open direct trocar umbilical insertion according to our previously described technique [18] . In this approach, the peritoneum is first opened, and a trocar is then directly inserted without insufflation. An incision is made at the deepest point of the umbilical scar down to the peritoneal membrane, which is entered to a depth of 1-2 mm. The trocar is then directly inserted. This technique is faster and easier than upper-quadrant entry. In our published series, no major complication was observed, and the approach was changed to Palmer's upper quadrant entry with a Veress needle in only one of 184 patients.
The ancillary trocars are placed lateral to the epigastric artery at about two fingers' width from the anterior superior iliac spine; a third ancillary trocar is placed centrally. The preliminary step is the preparation of the extraperitoneal hysterectomy according to Kadar [19] . The round ligament is opened at the pelvic side wall, but little or no dissection of the bladder is performed. After the broad ligament is opened and the ureter is dissected at the pelvic brim, the pararectal space is formed. The internal iliac artery is visualized, and the ureter is followed to the cross with the uterine artery. The medial leaf of the broad ligament is left intact. After identification of the uterine artery at its root, bipolar coagulation of the vessel is performed. Frequently, the uterine veins are also visualized and coagulated. However, the whole vascular bundle is respected, without cutting. To dissect the farther part of the ureter, the forceps contralateral to the side of dissection strongly pull the uterus at the round ligament or at the uteroovarian ligament so that the ureter can be seen in its length. The two other instruments for freeing the ureter from the anterior parametrium should now be scissors or a dissecting forceps and bipolar coagulation. The dissection-as much as the operator can perform-must follow the ureter directly on its adventitia into the anterior parametrium, starting from its lateral and superior aspect and advancing toward the bladder ( Figs. 1 and 2 ). The uterine artery must not be severed at this phase. The upper part of the anterior parametrium is gently separated from the ureter, and the tunnel is formed, keeping all the tissue above.
When the ureter changes direction in front of the vagina and the operator cannot follow it anymore, the anterior parametrium is then coagulated and severed. The uterine artery is kept for traction. At this time only, the bladder can be lowered as much as needed. Only the medial part of the bladder pillar is now left in place and dissected according to the type of hysterectomy Fig. 2 The stumps of the left uterine artery are visible, and almost all the ureter is freed Fig. 1 The left ureter is separated from the uterine artery, which is kept intact and displaced by the bipolar coagulator while the forceps detaches the ureter from the anterior parametrium requested (Fig. 3 ). The lateral parametrium is then treated by means of bipolar coagulation, and hysterectomy is completed vaginally.
Results
Thirty-one ureters were unroofed; in three patients, monolateral dissection was performed. The procedures performed in the patients are shown in Table 2 . The median time of the surgical procedures was 182 min (range 110-255 min).
The median time to unroof the ureter on one side was 14 min 35 s (range 10 min 15 s-63 min).
In two patients with uterine prolapse and endometrial cancer, the procedure was more difficult because of the ureter's winding course. The most difficult procedure was in a patient with deep endometriosis who had stenosis of the ureter in the anterior parametrium.
No conversion to laparotomy was needed. No shortterm important complication was observed. Fever (three cases) was treated with antibiotics. One patient had a hematoma of the abdominal wall, with no consequence 7 days after surgery. No second surgery was performed in any of the patients.
The patients' median hospital stay was 3 days (range 2-10). One patient had nephrotic syndrome and, having had extensive surgery, was observed for 6 days. One of the patients with endometriosis had urinary retention because of deep dissection of the pelvis and was released on the 10th day. No patient had ureteronephrosis at ultrasound at control.
Discussion
Radical laparoscopic hysterectomy has been only recently introduced and is not yet a usual procedure. Historically, dissection of the ureter from the vagina has been performed by a surgeon skilled in vaginal procedures, but laparotomy has progressively gained popularity because of the possibility of lymphadenectomy. Most of the authors performing laparoscopic-assisted radical hysterectomy free the ureter by the vaginal approach [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . The most important difference between laparoscopic and vaginal radical surgery lies in this step of the procedure, while the resection of the lateral parametria appears less critical.
The previous reports of radical laparoscopic surgery briefly explain the unroofing of the ureter; generally, the preparation is similar to the description of laparotomic radical surgery in which the uterine artery is cut before the anterior parametrium is entered [6, [11] [12] [13] [14] [15] [16] [17] 20] . Then traction is performed on the uterine stump, distorting the ureter and its roof. With this technique it is necessary to have already lowered the bladder below the level of the ureters to be able to find their paths to the bladder. The technique we describe is original and relies on the advantages of laparoscopy: The first advantage is magnification, the second is CO 2 pressure, and the third and, we believe, the most important is that the vessels are left intact, and the ureter is visualized in its length and not from above. This allows following the straightened ureter into the anterior parametrium, which can be aligned with the operator without difficulty. The uterine artery is coagulated, but not cut, before taking access to the ureteral tunnel. Then the ureter is freed from the surrounding tissue, working directly on the adventitia of the ureter and dissecting cautiously. We frequently use the tip of the bipolar coagulator, which has the exact elasticity for dissecting the tissue without using strength in opening the forceps. It is not even necessary to detach the bladder from the vesicovaginal fascia because the work is performed directly on the ureter. Only when the ureter cannot be followed further in the anterior parametrium does the bladder need to be dissected. The procedures we performed were class II hysterectomies, but the ureter can be freed from the inferior part of the anterior Fig. 3 On the right, the distal part of the ureter is visible during dissection from the medial bladder pillar parametrium in type III hysterectomies as well. All hemostasis is based on bipolar coagulation. We believe that using the bipolar forceps allows sure control of the vessel and dissection at the same time, whereas stapling is much more expensive [16, 17] and needs larger ports. The median time to free the ureter on one side was 14 min 35 s, but we had difficulties in the patients with uterine prolapse because the usual course of the ureter changes, and the ureter bends upwards. We believe that this is an acceptable time in the operation as a whole, and the median total time for surgery completion was not long. In no patient did we need to convert to laparotomy, even if the time was longer. In one patient with endometriosis and ureteral stenosis, the time to free the ureter was about 1 h, and the technique was much more complex because of fibrosis. Interestingly, the time was almost constant in all procedures, except for the difficult cases. Technically, we never needed to increase the port number, as Canis et al. suggest [20] , or place ureteral catheters, as Lee et al. suggest [4] .
A large number of patients were relatively obese, but no difficulty was due to the weight of the patients with BMI >25. Eltabbakh et al. [21] have shown that endometrial cancer can be correctly treated by means of laparoscopic surgery in obese patients as well.
A rate of ureteral complications ranging from 0 to 6% has been reported [2, 17] . Even if we realize that ureteral fistula is a relatively rare complication of type II hysterectomy and that our series was too small to show an increase in this type of complication, nevertheless we report that we did not observe one. In a series of 200 cases, Hertel et al. [2] described a significant decrease in complications with increase of the learning curve. We implemented our training in vaginal and laparoscopic surgery before the development of this technique. We also believe that laparoscopy is superior to the vaginal approach from the teaching point of view and may be used in cases in which the vaginal approach is not indicated. On the contrary, radical vaginal trachelectomy is only feasible from below.
In conclusion, we have herein described our technique for unroofing the ureter. This is the most important step for accomplishing radical hysterectomy by means of endoscopic surgery. Even though the experience is limited, the almost constant time to free the ureter shows that, laparoscopically, it can be performed with relative ease, particularly in patients without prolapse.
